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(57) Sphere of patent's claim 

1 . A display method at disk player that is 

a display method at disk player that reproduces a 
disk with information fragments number that shows the 
number of main recorded information recorded together 
with main recorded information which is a principal 
information, or/and a playback time of the main recorded 
information, 

and is characteristic of having provided a 1 st 
operation that, when being installed in the disk player, 
performs prescribed display at the display part while 
reading the above-mentioned information fragments 
number or/and the aforesaid playback time, 

and a 2 nd operation that shows automatically the 
above-mentioned information fragments number or/and 
the aforesaid playback time for only a prescribed period 
of time when the reading of the above-mentioned 
information fragments number or/and the above- 
mentioned playback time is over. 

2. A display method at disk player described in request 
item 1 which is characteristic of having a 3 rd operation 
that shows the playback condition information 
concerning the playback of the aforesaid main 
information after the above-mentioned prescribed period 
of time has passed. 

3. A display method at disk player described in request 
item 2 which is characteristic of having a 4 th operation 
that transfers the operation to the display of the above- 



2 



mentioned playback condition information if another 
mode was specified during the prescribed time. 

4. A display method at disk player described in request 
items 1-3 which is characteristic of the fact that the 
above-mentioned playback time is a general absolute 
time of the aforesaid main recorded information or the 
performance time of each of the track. 

5. A display method at disk player described in request 
items 1-4 which is characteristic of the fact that the 
above-mentioned prescribed display is a blinking of 
display element of one part installed in the display part. 

6. A display method at disk player described in request 
items 2-5 which is characteristic of the fact that the 
above-mentioned playback condition information is song 
number, or track number, or the time passed from the 
beginning of performance of each of the songs. 
[Detailed explanation of the invention] 

[0001] 

[Sphere of usage in industry] 

This invention concerns a display method at disk 
player. 
[0002] 

[Conventional technology] In digital audio disk of small 
type with the diameter of about 12 cm, information such 
as song number, general absolute rime, performance 
time of each song etc. of the main recorded information 
is recorded in the read-in area of this disk together with 
main recorded information such as songs etc., and 
when the disk is reproduced, this recorded information 
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from the read-in area is being read. Then playback 
operation starts based on this read information. 
[0003] 

[Problems which invention tries to solve] This invention 
aims at transmitting adequately to the user 

information that is needed for understanding the 
recorded content of the disk, such as sing number, 

playback time etc. of the main recorded information, and 
at transmitting the operational status of the 

disk player. 

[0004] 

[Devices used to solve the invention (problem?)] The 
display method at disk player from this invention is 
characteristic of having a 1 st operation that reads the 
information fragments number or/and playback time 
when the disk is inserted in the player and at the same 
time performs a prescribed display at the display part 
during this reading operation, and a 2 nd operation where 
the information fragments number or/and playback time 
is shown in the display part only for a prescribed time 
automatically after reading of information fragments 
number or/and playback time is finished. 
[0005] 

Examples of embodiment 

Below we explain examples of embodiment of this 
invention in detail referring to the diagrams. 

Diagram 1 is a schematic perspective view that 
shows an external view of on vehicle auto loading player 
of slot-in type that is applied by this invention, diagram 2 
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is a schematic perspective view that shows its inner 
structure. Firstly, in diagram 1 in front panel 2 that 
constitutes a part of front cover (housing) 1 a slot 4 disk 
3 that has to be reproduced is set up being extended in 
left and right direction of the diagram. As for disk 3, for 
instance when it is a so-called compact disk which was 
recorded with audio information being PCM (Pulse Code 
Modulation)-"ized", its external diameter is about 12 cm. 
A number of operation keys for performing operation 
commands of various types concerning this disk player, 
such as play list, disk eject commands etc., is 
additionally arranged at front panel 2. A group of 
operation keys 5 is formed by these keys. 
[0006] 

In diagram 2, disk 3 inserted from slot 4 is made to 
occupy a predetermined position (below referred to as 
slot position) in tray 6 by positioning device not shown in 
the diagram, and one part of disk 3 is supported at tray 6 
in the condition protruded to the outer (side) of front 
panel 2. Tray 6 has a loading mechanism for feeding the 
supported disk 3 between slot position and playback 
position at housing 1 which is described below with the 
help of loading motor 7 which is a driving source, drive 
force transmission mechanism 8 that transmits the 
rotation drive force of this motor 7 to tray 6 as a straight 
line drive force of left and right as well as up and down 
directions of the diagram, etc. 
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[0007] 

In this loading mechanism, tray 6 supports disk 3 that 
was set to slot position, transfers it from full line position 
in the diagram into right direction, drops directly below at 
the point of time when the central hole of disk 3 got at 
the turntable 10 which is firmly fixed to the axis of 
rotation of spindle motor 9, and after disk 3 was placed 
at the turntable 10 drops it even more, and stops at the 
position when it has slightly come between from the disk 
surface shown by chain double-dashed line in the 
diagram. Carrying in (loading) operations of disk 3 are 
executed with the help of a series of operations 
described above. The position when disk 3 was placed 
at the turntable 10 is the above-mentioned playback 
position. Moreover, carrying (taking) out (eject) operation 
is performed following a completely opposite path to the 
case of the aforesaid loading operation by inverse 
rotation of loading motor 7. Also here we don't explain in 
detail about the structure as well as operations of the 
above-mentioned loading mechanism, because this was 
done by the same applicant in patents with application 

numbers 59-200145-200153. 
[0008] 

Detection switches of various types are set up inside 
housing 1. Firstly, a disk detection switch that detects 
that disk 3 is in slot position is set up, and this disk 
detection switch 1 1 becomes ON when disk 3 is set in 
slot position and becomes OFF when disk 3 gets out 
from this position. Loading completion detection switch 
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12 becomes ON after disk 3 is placed at the turntable 10 
and engages to tray 6, and detects that loading 
operation is finished. Also, eject completion detection 
switch 13 becomes ON when (the disk) engages to tray 
6 that has reached the farthest side (side of front panel 
2) position during eject operation due to loading 
mechanism, and detects that eject operation is finished. 
[0009] 

Disk 3 placed at the turntable 10 is being rotary driven 
by spindle motor 9, and its recorded information is read 
by optical pickup 14. Pickup 14 is mounted in carriage 
(not shown in the diagram) set up movably in radial 
direction of disk 3, and this carriage is driven (activated) 
by carriage motor 15 through gear mechanism 16. Each 
of the signals occurring from operation key group 5 set 
up at front panel 2, detection switches 11-13 described 
above etc. is transmitted to control system which is 
placed in a predetermined position inside housing 1 and 
is shown in diagram 3. 
[0010] 

The structure of control system is shown in diagram 3. 
This control system consists of microcomputer that 
includes CPU (central processing unit) 20 which is the 
centre of control, of RAM (random access memory) 21 
which is a memorizing means etc. CPU 20, on the basis 
of the signals generated from operation key group 5 and 
each of the detection switches 11-13 etc., generates 
control signal concerning spindle servo circuit 22 that 
performs control of rotation speed of spindle motor 9, 
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and concerning motor drive circuit 30 that drives carriage 
servo circuit 23 which performs control of rotation speed 
of carriage motor 15 as well as loading motor 7 etc. at 
the timing described below. It also outputs display data 
concerning display 24 that performs various displays. 
[0011] 

Read information that was read from disk 3 by pickup 14 
is demodulated at signal processing circuit 25, and, after 
the signal management such as error correction etc. ahs 
been made is supplied to CPU 20. Along with this, it is 
converted (transformed) into analog information at D/A 
(digital/analog) converter 26, and output as audio signal 
of left (L) and right (R) channels through electronic 
volume circuit 27. And a tracking servo circuit 29 that 
performs control of position in disk radial direction of the 
information reading spot concerning recorded tracks of 
disk 3 is installed in focus servo circuit 28 that performs 
control of position of vertical direction concerning the 
recording surface of concentration of light (light focus) of 
information reading spot that is converged to this 
recorded surface of disk 3 and also is generated from 
pickup 14. 
[0012] 

Focus servo circuit 28 responds to commands generated 
from CPU 20 at the time of out-of-focusing when 
playback starts or during playback, and controls focusing 
operations of pickup 14 that have to be performed. 
When playback is normal, it controls drive of focus 
actuator (not shown in the diagram) that mounted in 
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pickup 14 based on focus error signal generated by 
widely known detection methods such as astigmatic 
method etc. It also sends a lock-in signal to CPU 20 at 
the leading-in of the focus servo. On the other hand, 
tracking servo circuit 29 supplies drive signal in 
response to commands generated from CPU 20 during 
jumps etc. concerning the tracking actuator (not shown 
in the diagram) built-in pickup 14, and controls the 
position of the above-mentioned information reading 
point at disk radial direction by supplying tracking error 
signal generating by widely known generation methods 
such as 3 beams method etc. during normal playback. 
Moreover, tracking error signal is also supplied to 
carriage servo circuit 23, and its low area components 
become a drive signal of carriage motor 15 during 
normal playback. 
[0013] 

Because this disk player is used in vehicles, CPU 20 
operates with the help of back-up electrical current 
source, and all mechanism parts are constituted so that 
to operate with the help of main electrical current source 
supplied due to ON (position) of a so-called accessory 
switch (not shown in the diagram) of a car. However, of 
all mechanism parts, only loading mechanism that 
includes loading motor 7 as well as its drive circuit 30 is 
made so that to be able to eject the disk 3 that is being 
loaded inside housing 1 even when the main electrical 
current source is OFF, and so that to operate with the 
help of back-up electrical current source. In addition, an 
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Acc detection circuit 31 for detecting bluffs (drop-offs) of 
the main electrical current source is installed, and this 
Acc detection circuit 31 supplies detection signal to CPU 
20 when the main electrical current source is cut out. 
[0014] As shown in diagram 4, among the operation key 
group 5 there are volume "UP" key 50 as well as volume 
"DOWN" key 51 that perform commands of increasing 
(UP) and decreasing (DOWN) the volume, and also 
balance "L" key 52 as well as balance "R" key 53 for 
taking balance of volume of left and right channels. 
Processing when these keys are manipulated is 
provided by CPU 20 in a soft way. In other words, CPU 
20 sends data and clock that has to increase or 
decrease simultaneously the volume of both left and 
right channels concerning electronic volume circuit 27 
when volume "UP" key 50 or volume "DOWN" key 51 are 
manipulated. When balance "L" key 52 or balance "R" 
key 53 are manipulated, (it) sends data and clock that 
has to increase volume of one channel and also to 
decrease volume of another channel, and we explain in 
detail about these processing methods below. 
The condition of changes in volume at this time is shown 
at display 24. Moreover, things of well-known structure 
that consist, for instance, of several resistors that are 
connected in series or of several analog switches 
connected in parallel way to each of these resistors, and 
that provide volume control by making these several 
analog switches ON and OFF in response to data from 
CPU 20 can also be used as electrical volume circuit 27. 
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[0015] 

Volume "UP" button 50 and volume "DOWN" button 51 
not only have respectively the functions that perform 
commands of increasing and decreasing the volume, as 
was described above, but these two keys50 and 51, 
when manipulated together, have the function of 
performing the command of, for instance, decreasing the 
volume by 20dB at a time. 
[0016] 

Below we explain the procedure of operations of this 
auto loading disk player that is realized by CPU 20 
referring to flow charts of diagrams 6-12 in the order of 
playback. 
[0017] 

Firstly, we explain a series of operations of loading, 
execution (performance) as well as eject according to 
the flow chart of diagram 6. Disk 3 is inserted from slot 4 
into housing 1 , and when it is set at slot position at tray 
6, as shown in diagram 2, disk detection switch 11 
becomes ON. When CPU 20 detects that this disk 
detection switch 11 is ON (step 1), a loading command 
concerning loading motor 7 is generated through motor 
drive circuit 30. Due to this, loading motor 7 rotates, 
loading mechanism boots up and loading operation 
begins (step 2). Tray 6 that supports disk 3 transfers 
from the position shown in diagram 2 by continuous line 
into right direction, and when it reaches the upper part of 
turntable 10, it drops right below from this position and 
disk 3 is placed at turntable 10 due to this, as shown in 
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diagram 2 by chain double-dashed line. Loading 
operations finish due to the series of operations 
described above. At this time, loading completion 
detection switch 12 becomes ON. CPU 20, when the 
completion of loading is detected (step 3) due to the ON 
output of this loading completion switch 12, moves to 
focus mode (step 4) for taking the focus (focusing) of 
pickup 14. We explain about this focus mode below. 
[0018] 

When focus is taken at focus mode, reading operation of 
pickup 14 begins, but prior to reading program area, 
reading of recorded information in read-in area of disk 3 
begins (step 5), and operation transfers to play mode 
(step 7) through after-display mode (step 6). TOC 
information that was read is committed to RAM 21 
memory. A so-called TOC (Table of Contents) 
information such as number of songs that the disk 
includes, general absolute time, time of performance of 
each song etc. is recorded in the read -in area of the 
disk, and it is necessary to read this TOC information 
when performance begins. Operations such as program 
selecting songs, scanning, search etc. are performed in 
play mode besides regular sequential execution. 
[0019] 

When performance is over, carriage (not shown in the 
diagram) that has a pickup 14 mounted reaches its 
transfer end position, and when detection switch not 
shown in the diagram is made ON, CPU 20 detects that 
performance is finished at this point of time (step 8), and 
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eject command is generated concerning loading motor 7 
through motor drive circuit 30. Due to this, loading motor 
7 begins eject operation by rotation in the direction 
opposite to that of loading operation (step 9). In this eject 
operation, tray 6 takes out disk 3 from restart position to 
slot position following the process completely opposite to 
that of loading motor operation, tray 6 reaches the 
farthest position shown in diagram 2 by continuous line, 
and eject completion detection switch 13 becomes ON. 
[0020] 

When CPU 20 detects that eject is completed (step 10) 
with the help of ON output from this eject completion 
detection switch 13, then it is decided whether there is or 
not a reload command due to key input from operation 
key group 5 etc. (step 11), and in case there is a reload 
command, loading command is generated once again 
concerning loading motor 7 through motor drive circuit 
30, and loading operation starts (step 12). When the 
completion of loading operation is detected (step 13), 
CPU 20 controls that the operation transfers right 
through to play mode (step 7) without executing reading 
of TOC information, as it is the performance of the same 
disk as previously and its TOC information is memorized 
in RAM 21 and is effective (available). 
[0021] 

After eject is completed and when at step 11 it was 
decided that there was no reload command, then it is 
decided whether or not disk 3 got out from slot position 
(step 14). Getting out of this disk 3 can be detected by 
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OFF output from disk detection switch 1 1 . At the point of 
time when at step 14 it was decided that disk 3 was 
extracted from slot position, TOC information memorized 
in RAM 21 is made invalid (step 15), and invalid flag is 
on. A series of operations - loading, performance and 
eject - is finished by the operations described above. 
[0022] 

In the series of operations described above, due to the 
fact that it is made so that TOC information memorized 
in RAM 21 is not made invalid at the point of time when 
eject operation of disk 3 is finished, and it is first made 
invalid at the point of time when disk 3 is extracted from 
slot position, when continuing the performance of the 
disk that was ejected, there is no need to read TOC 
information once again, and operation transfers to 
performance operation in a smooth way. 
[0023] And now we explain about focus mode (step 4) at 
diagram 6 with the help of flow chart of diagram 7. 
[0024] CPU 20 at first generates starting command of 
focusing operation (step 20) concerning focus servo 
circuit 28, and a prescribed (limited) time Ta timer which 
is built-in in CPU 20 is started simultaneously (step 21). 
Then it is decided whether focus servo has locked-in or 
not (step 22), and in case it has locked-in, timer is 
cleared (step 23), and operation returns to main flow of 
diagram 5. Moreover, the decision whether focus servo 
has locked-in or not can be made using lock-in signal 
generated from focus servo circuit 28 when focus servo 
has locked-in. 
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[0025] 

In case it was decided that lock-in is not made at step 
22, it is decided whether a prescribed time Ta has 
passed or not (step 24), and if it has passed, it is 
necessary to eject the disk that was loaded in the restart 
position, and eject command is generated concerning 
loading motor through motor drive circuit 30 (step 25). In 
other words, disk is ejected when focus was not taken 
because of disk blems, stains, or reverse inserting of the 
disk etc. after the prescribed time Ta has passed. 
[0026] 

It is decided whether or not reload command was 
generated due to key input of operation key group 5 etc. 
(step 26) after eject command, and there was no reload 
command, eject completion is detected (step 27) and 
after that operations are stopped. And if at step 26 it was 
decided that there was reload command, key input for 
this command is ignored (step 28) and operation 
transfers to step 27. 
[0027] 

In other words, when focusing is not made due to disk 
blems, stains or reverse inserting of the disk etc. and the 
disk is being ejected, disk reload command is not 
accepted and transfer from eject operation to loading 
operation is restricted. Due to this, the user can quickly 
understand that he has inserted the disk in a reverse 
way, and when there are blems or stains at the disk, it is 
possible to prevent the performance of this disk before it 
begins. 
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[0028] 

And now we explain about display mode (step 6) at 

diagram 6 referring to flow chart of diagram 8. 

[0029] 

Reading of TOC information begins in main flow of 
diagram 6 (step 5), and after the operation proceeds to 
this display mode, display of prescribed information at 
disk display 24, such as, for instance, blinking display 
using 1 segment " — " of the centre of display device of 7 
segments as shown in diagram 5 is performed (step 30) 
from the point of time of starting reading the TOC 
information, and when reading of TOC information is 
finished (step 31), a prescribed time Tb (for instance, 5 
sec) timer which is built-in in CPU 20 is started (step 32), 
and display of read information, in other words, number 
of songs and general absolute time etc. takes place 
simultaneously (step 33). What is more, in flow chart in 
diagram 6 display mode and play mode were shown as 
different modes because this was needed for 
explanation, but in display mode operation proceeds to 
play operation after TOC information was read. 
[0030] 

Usually after loading of disk is finished and during so- 
called setup up to transferring to play operation when 
TOC information is read, there are cases when the user 
cannot decide on what operational condition the player is 
in because TOC information is not read yet, there is no 
data to be shown at display 24 and nothing can be 
shown. However, as was described above, even when 
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there is no TOC information it is possible to make the 
user understand that the player is in setup condition by 
displaying some information. Moreover, display 
information in such case is not limited to blinking display 
of " — " using display device of 7 segments. 
[0031] 

At the condition when the number of songs as well as 
general absolute time is shown, when it was detected 
that the other modes were specified by key input of track 
+-, FF, REV etc. keys from operation key group 5 (step 
34), timer is cleared (step 35) and a display of 
performance (playback) condition information, in other 
words, track number, time which has passed since the 
beginning of performance of each track (min, sec) etc. is 
performed based on read information from pickup 14 
that is reproducing program area (step 36). This 
information about condition of performance is recorded 
in a so-called Q channel of sub-code at CD format, and 
can be detected from read information of pickup 14. And 
in the condition when the number of songs (tracks) as 
well as general absolute time etc. is shown, this display 
condition, when it is determined that only the prescribed 
time Tb has passed (step 37), transfers to step 36, and 
switches to the display of performance condition 
information that was described above. 
[0032] 

In other words, TOC information that was read is shown 
for only a prescribed period of time Tb, and in case when 
other modes were specified before the prescribed time 
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Tb has passed, display is switched to performance 
condition display at this point of time, and when the 
prescribed time Tb passes it automatically switches to 
display of performance condition information. 
[0033] 

And now we explain about the operations at the time of 
out-of-focusing during the play referring to flow chart at 
diagram 9. 
[0034] 

CPU 20 constantly observes the lock-in signal generated 
at the lock-in condition of servo loop from focus servo 
circuit 28 at prescribed cycles, and when it is detected 
that the lock-in signal is annihilated, it is decided that the 
out-of-focusing condition took place, starting command 
for focusing operation is generated concerning focus 
servo circuit 28 (step 40), and a timer of prescribed time 
Tc that is built-in in CPU 20 is started simultaneously 
(step 41). Then it is decided whether there was a disk 
eject command or stop command due to key input from 
operation key group 24 (step 42), and if there was no 
such command, it is decided whether focus servo is in 
lock-in condition or not (step 43). If focus servo is 
locked-in, or, in other words, if focusing took place, timer 
is cleared (step 44), and operation transfers to play 
operation once again. If the lock-in signal of focus servo 
is not gained within the prescribed time Tc (step 45), at 
this point of time NG counter which is built-in in CPU 20 
is incremented as the fact that focusing was not made at 
focusing operation this time (focus NG) (step 46). 
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Then it is decided whether the count value N of this 
counter has become a prescribed value, for instance, 
"16" (step 47), and in case N?16, operation returns to 
step 40 and focusing operation is performed once again, 
and focusing operation is repeated for up to 16 times 
until focusing is made. 
[0035] 

In case focusing was not made even when focusing 
operation was repeated 16 times in a row, NG counter is 
cleared (step 48), and after this operation is stopped 
(step 49). Here under stop condition (mode) we mean 
the condition when the disk is in playback position, the 
main electrical current source is blocked (cut) off and 
parts of all mechanisms stop operating. If it is detected 
that a play command was generated by key input from 
operation key group 5 (step 50), operation transfers to 
step 40 and focusing operation begins once again. 
[0036] 

In such way, by limiting the number of times of repeating 
focusing operations in a row, it is possible to lessen the 
burden (load) on servo system that includes focus 
actuator etc. and at the same time to prevent heat 
generation etc. of pickup 14. Also, in case there were 
disk eject command or stop command during the 
focusing operation (step 42), operation proceeds to step 
48, NG counter is cleared and after this operation is 
stopped. Moreover, in case there was disk eject 
command, operation proceeds to disk eject operation 
through stop condition. By clearing the NG counter in 
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such way when there were eject command or stop 
command, it is possible to repeat focusing operation up 
to 16 times until focusing is made even when operation 
proceeds from stop condition to play condition and 
focusing operation is executed once again. 
[0037] 

Below we explain about the operations when the 
accessory switch of the car was turned OFF during the 
play as special operations referring to the flow chart of 
diagram 10. 
[0038] 

CPU 20 constantly observes the detection output of Acc 
detection circuit 31 at prescribed cycle, and when the 
bluff (cut-off) of the main electricity supply source due to 
this detection output is detected (step 60), it is then 
decided whether there is an eject command due to key 
output from operation key group 5 (step 61), and in case 
there is an eject command, the disk that is in playback 
position has to be ejected, and eject command is 
generated concerning loading motor 7 through motor 
drive circuit 30 (step 62). After the eject command, it is 
decided whether there is a reload command due to key 
input from operation key group 5 etc. (step 63), and in 
case there is no reload command, eject completion is 
detected (step 64) and operations are stopped after this. 
However, when at step 63 it was decided that there is a 
reload command, key input for this command is ignored 
and operation proceeds to step 64. 
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[0039] 

In other words, when the disk is being ejected because 
of bluff of the main electricity supply source, the disk 
reload command is not accepted, and the transfer from 
eject operation to loading operation is restricted. Due to 
this, loading operation and eject operation do not repeat, 
and cut-down of battery voltage can be prevented. 
[0040] 

And now we explain about key processing methods that 
are realized by CPU 20 when volume "UP", "DOWN" 
keys 50, 51 as well as balance "L" and "R" keys 52, 53 
from operation key group 5 are manipulated. Firstly, let 
us examine the case with volume "UP", "DOWN" keys 50, 
51. These keys, as was described above, have the 
functions of performing the commands of increasing and 
decreasing the volume, and at the same time, when both 
of the keys are manipulated together (so-called double 
pressing), they also have the function of performing the 
command of for instance decreasing the volume by 
about 20 dB at a time, and below we explain about this 
key processing method referring to the flowchart of 
diagram 11. 
[0041] 

CPU 20 constantly observes at prescribed cycle whether 
any key from operation key group 5 was manipulated or 
not (step 70), and in case some of the keys were 
manipulated, it decides whether this key is the same as 
that of the previous cycle (step 71). In case it is a key 
different from the previous time, a chattering counter 
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built-in CPU 20 is started (step 72), and then double- 
press timer which is built-in in CPU 20 is cleared (step 

73) , and double pressing check flag is made OFF (step 

74) . Moreover, a chattering counter is a counter for 
preventing false operation by absorbing chattering 
during key manipulation, double-pressing timer is a timer 
for observing double pressing of keys, and double- 
pressing check flag is a flag that shows that the 
manipulated keys are the keys for double-pressing. 
[0042] 

In case it was determined at step 71 that it is a key the 
same as previous time, it is decided whether a chattering 
counter has counted over or not (step 75), and in case it 
has, it is decided whether double check flag is ON or not 
(step 76). At the previous cycle, because double- 
pressing check flag is made OFF at step 74, it is next 
decided whether the key that is pressed is a key for 
double-pressing (step 77), and if it is a key for double- 
pressing, a double-pressing timer is started (step 78), 
and in addition a double-pressing check flag is made ON 
(step 79). 
[0043] 

A double-pressing timer is started due to the fact that 
one of the 2 double-pressing keys was pressed, and in 
case that during the operational period of this timer key 
is not pressed at step 70, or, in other words, it is 
determined that the keys are set apart, it is verified that a 
double-pressing check flag is ON (step 80) and after this 
key is made valid (effective) (step 81). 
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[0044] 

Similarly, during the operational period of a double- 
pressing timer, it is decided whether this timer is time- 
over or not (step 82) using step 76, and in case it is time- 
over, a key that is pressed at this point of time is made 
valid (step 81). Also, in case it is not time-over (out of 
time), it is decided whether a key is pressed twice 
(double-pressed) or not (step 83), and in case it is, 
operation transfers to step 81, both keys are made valid 
and double-pressing is accepted. 
[0045] 

In other words, CPU 20, when keys for double-pressing 
are pressed, makes a double-pressing timer operate, 
and by detecting that the key bears (comes) off when 
one of the 2 keys for double-pressing is pressed during 
the operational period of this timer, this key is received 
(accepted). At the same time, when both keys are 
pressed together it is received as double-pressing, and 
when one of 2 keys is pressed at the point of time when 
timer operation period has passed, the processing of 
accepting this key is executed. After that, when each of 
the keys was received, data and clock is being sent 
concerning electronic volume 27 (see diagram 4 for 
reference) that has to realize function of each key or 
double-pressing function. 
[0046] 

In such way, by installing a double-pressing timer and 
detecting that one of the keys is set apart after it is 
pressed during the operational period of this timer, it is 
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possible to provide processing of 1 key even during 
timer operational period, therefore a quick reaction can 
be provided even concerning fast repetition of key 
manipulation. 
[0047] 

Moreover, in this example of embodiment we have 
explained about the case of volume "UP", "DOWN" keys 
50, 51 as a key processing method of keys for double- 
pressing, but it is not limited only to these keys. And 
equipment that can be applied is also not limited to this 
disk player. 
[0048] 

Below we explain about the processing (treating) method 
in case of adjusting the volume balance of left and right 
channels by balance "L", "R" keys 52, 53 referring to flow 
chart of diagram 12. 
[0049] 

CPU 20 constantly observes whether some of the key of 
operation key group 5 is pressed or not at prescribed 
cycles, and if it is pressed, it is decided whether this key 
is balance "L" or "R" key 52 or 53 or not (step 90). In 
case one of the keys is pressed, a key identification data 
is memorized in register which is built-in in CPU 20. In 
case it is neither balance "L", nor "R" key 52, 53, register 
is reset (step 91), and after that operation proceeds to 
waiting for the next cycle. 
[0050] 

In case it is determined that at step 90 balance "L" or "R" 
key 52 or 53 was pressed, key identification data that 
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was memorized in the register during the previous time 
is compared with this time's key identification data, and it 
is decided due to this whether this key is the same as 
the key during the previous cycle or not (step 92). With 
the help of this decision it is possible to determine 
whether the same key is pressed continuously or not. In 
case it is not continuous pressing, key identification data 
of the register is rewritten (step 93) and then it is decided 
whether this key is balance "L" key 52 or not (step 94). In 
case it is balance "L" key 52, the volume of L channel 
has to be increased and the volume of R channel has to 
be decreased, data as well as clock is being sent 
concerning electronic volume 27 (see diagram 4 for 
reference) (step 95), and if it is a balance "R" key 53, 
control opposite to this is made (step 96). 
[0051] 

If at step 92 it was determined that it is a continuous 
pressing, it is decided whether the volume balance 
between left and right channel (centre balance condition) 
was gained (step 97), and if the balance is not reached 
operation transfers to step 94 and operations that were 
described above are executed. If balance was gained, 
receiving the continuous pressing is stopped at this point 
of time. Centre balance condition can be detected by 
comparing the data of left and right channel that is being 
sent concerning electric volume circuit 27 and by 
observing the accordance (conformance) of these data. 
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[0052] By stopping receiving the continuous pressing at 
the point of time when centre balance condition took 
place at the time when balance keys are being 
continuously pressed, a so-called centre click effect is 
reached and therefore, along with the fact that it is 
possible to reach centre balance condition easily and 
certainly, operations without watching the display also 
become possible. Consequently, this can be effectively 
used especially in on vehicle devices where there are 
many cases of manipulating without verifying the display. 
[0053] Moreover, at this embodiment of invention we 
have explained about the case when the volume balance 
processing method has been applied at the electric 
volume circuit of disk player, but this is not limited only to 
such thing, and can also be applied at usual tone control 
circuits and Feder control circuits etc. 
[0054] [Effect of invention] 

As was described above, with the help of a display 
method of this invention the user can understand that 
the player is operating because a prescribed display 
takes place in the display part during the reading 
operation of information fragments number or/and 
playback time when the disk is inserted in the player. 
Along with this, when the reading is over, the user can 
easily and at an adequate timing "grasp" the recorded 
information of the disk due to showing the information 
fragments number or/and playback time at the display 
part for only a prescribed period of time. In such way the 
usability of the player is improved. 
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[Simple explanation of diagrams] 

Diagram 1 is a schematic perspective view that 
shows an external view of on vehicle auto loading player 
that concerns this invention, diagram 2 is a schematic 
perspective view that shows its inner structure, diagram 

3 is a block diagram that shows circuit structure of the 
control system, diagram 4 is a block diagram that shows 
a specific structure of one part of the circuit of diagram 3, 
diagram 5 is a diagram that shows an example of display 
method, diagrams 6-12 are flow charts that show 
procedures of each of the operations realized by the 
CPU. 

Explanation of principal symbols: 

I — housing, 3 — disk, 

4 — slot, 5 — operation key group, 

7 — loading motor, 9 — spindle motor, 

II — disk detection switch, 

12 — loading completion detection switch, 

13 — eject completion detection switch, 

14 — pickup, 

15 — carriage motor, 

27 — electric volume circuit. 
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